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THE SWARTHMORE MEETING CF THE AMERICAN 
ASTRONOMICAL SOCIETY. 
3y W. E. Harper. 
“T’HE nineteenth meeting of the American Astrenomical 
Society was held at Swarthmore, Pennsylvania, from August 
30 to September 2, 1916. The members were quartered 
in the dormitories of the Swarthmore College, had their meals in 
observatory. As these places are only a few moments’ walk from 
the College dining hall, while the meetings were held in the Sproul 
each other the arrangement proved very successful in keeping the 
members together and gave opportunities for informal discus- 
sions, which after all are probably of as much value as the papers 
presented at the meeting. 

Swarthmore College is a Quakers’ institution, founded and still 
controlled by them. The governing body consists of 32 persons, 
16 men and 16 women. It is of course co-educational in nature. 
The aim of the governors is to keep it a small college and to that 
end they have set the limit at 500 students. They claim more 
efficient work can thus be done, and with a minimum of expendi- 
ture, than where the number grows much greater. 

At the first meeting on Wednesday morning greetings were 
extended on behalf of the College by its President, Joseph Swain, 


and on behalf of the Sproul observatory in connection with it by 


Senator Wm. Cameron Sproul, the donor of the splendid telescope 
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recently installed. Some five years ago when it was considered 
advisable to enlarge the scope of the work in astronomy in the 
college by securing a large telescope, the President and Poard of 
Governors approached Senator Sproul in the matter and he gener- 
ously promised to finance the undertaking. Thus we have the 
94 inch refractor added to those instruments already in the 
important field of parallax research. 

There were 33 papers on the printed program and a few 
others were afterwards added, so that there was no dearth of 
material for discussion. Two subjects which received consider- 
able prominence at the meeting were “parallax” and “nebulie.” 
Eight observatories are, or will be, cooperating in parallax work, 
namely : Greenwich, Mt. Wilson, Yerkes, Allegheny, McCormick, 
Sproul, Dearborn and Van Vleck, and reporis from several of 
them were read. 

The Van Vleck observatory in connection with the Wesleyan 
College, Middletown, Connecticut, is not able as vet to participate 
in the work as, owing to the war, the lens ordered for their 
telescope has not been started. Professor Slocum showed lantern 
Aides of the building recently erected, and of the m unting 1 
which they have temporarily adapted a 12-inch lens in their pos 
session. The lens is placed some 12 feet from the objective end 
and those who know Professor Slocum will appreciate how well 
Gitte] he was to navigate down the 18-inch tube and make the 
necessary attachments. 

Professor Miller, the director of the Sproul observatory, gave 
4 summary of their work to date. Though their equipment is only 
recently installed, as mentioned previously, yet he was able to 
report parallaxes for 64 stars. His work was confined principally 
to the visual binary systems, though some large proper motion 
stars found a place oa his program also. Comparison of some of 
his stars. observed also at Yale and Yerkes, showed concordant 
results, the average discrepancy being .099”. Comparisons were 
also made with hypothetical parallaxes obtained by Russell and 


\dams. He sugested + comparison stars to he observed in 
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common by all ol servers. The difficulty of selecting stars having 
fields suitable for telescopes of various focal lengths was brought 
out in the discussion, but the question had already been considered 
to their satisfaction by the parallax committee. Pickering sug- 
gested that one of the best plates of each observer should be 
enlarged and passed around so that each might see if any improve- 
ment in his plates could be made. 

Pitman, assistant at the Sproul observatory, stated that in 
selecting comparison stars their plan was to select 8 as prelimin- 
ary but to base the final results on 4 selected according to a fixed 
procedure. The problem presented itself in getting the parallax 
of Nova Geminorum No. 2 in which widely different values were 
obtained, depending upon the comparison stars used. 

Russell in the discussion advised publishing the results from 
all comparison stars as well as from the 4+ selected. 

Miss Steele foilowed with the tabulated results for the 64 
stars. 

lox, the director of the Dearborn observatory, gave the 
results obtained by him so far. While many plates had been 
made, few had been reduced owing to a defective measuring 
machine which had to be returned to its makers. [Tour results 

were given showing fair agreement with the Yerkes’ (Slocum) 
results for the same stars. Fox used from 12 to 16 plates for 
each result, while Slocum used considerably fewer. Schlesinger 
considered it unnecessary to use a greater number of plates than 
suificed to reduce the probable error to .01” as systematic errors 
were larger. 

Mitchell reported [6 parallaxes as the result of their 2 years’ 
work at McCormick observatory. His work has been confined 
principally to the F, G, K types presumably for their larger values 
of parallax. He made a comparison with Elkin’s results of a 
certain star showing how the photographic meihod has reduced 
the labor of obtaining the parallax of a star some fifty-fold. His 
average probable error was + .01”. Some interesting compari- 


sons were also made with Adams’ results 
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28 parallaxes obtained by Van Maanen with the (€0-inch 
reflector were tested by Adams by. his method of line intensity 
recently published. The relative intensity of certain lines in the 
spectrum of a star givesan indication of the absolute luminosity 
of the star from which of course, knowing the observed bright 
ness, the parallax is deduced. 17 stars for which Van Maanen 
obtained 008”, Adams obtained .010”; and 11 stars for which 
Van Maanen obtained .034” Adams got .023”. These are ad- 
ditional to those already published. 

Many short interesting papers related to the nebule. 

Seares’ experiments on the colors in the spiral nebLule show 
the nucleus to be yellow while the outlying portions are bluish. 
He finds no such distribution of color in the planetaries. Viewed 
from afar our stellar universe would present an aspect similar to 
the spirals, a central condensation of solar type (yellow) stars, 
while further out would be the hydrogen and helium (blue) stars. 

Slides from photographs of the nebule NV. G. C. 2261, made 
by Hubble seemed to show a real variation in the structure, so 
that it may be classed along with Hind’s variable nebula 

Pease submitted his results of the rotation and radial velocity 
of the spiral N. G. C. 4504. The radial velocity of the centre is 
1,180 km. recession and some 140 seconds of are distant, the 
velocity of rotation is approximately 400 km. per sec. He gave 
the formula 

y — 2.78x + 1180.4 
as representing the velocity law. 

Measurements for proper motion and rotation of the two 
spiral nebulre N.G.C. 4254 and N.G.C. 5194 were given by 
Lampland. 

Campbell and Moore presented the results of their investi 
gation of rotation in planetaries; 16 were found to rotate, 12 had 
no rotation, while 5 were suspected. The outer portions rotate 
slower than those near the nucleus. 

Slipher reported 3 new cases of rotation in nebulae. His 
investigation of the Andromeda nebula showed its rotational 


velocity awav from the nucleus to be less than closer in, similar 
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to the “lag” noted above in the case of the planetaries. Spirals 
were found now to contain bright lines in their spectra, and 
some showed composite spectra. The Crab nebula has double 
lines in its spectrum suggesting an electrostatic field, and further 
work is being done upon it. 

Proper motion studies of the knots and nuclei in the arms of 
the spiral 17 81 by Van Maanen indicated a motion of the matter 
outwards in the direction of the spiral arms. Confirmatory evi 
dence was obtained from photographs of the same nebula taken 
with the Crossley reflector and giving a greater time interval for 
the motion. 

In connection with the paper presented by H. D. Curtis on 
“Forms of Planetary Nebul,” some excellent slides were shown. 
These were from photographic reproductions of crayon work 
which had been prepared from negatives of various exposures so 
that all the detail in the planetary was secured. 15 were of the 
simple dise formation ; 30 were of the oval disc type plus an outer 
ring while others were heterogeneous in structure. He considered 
these had a cataclysmic origin. 

A few papers related to spectral peculiarities. At the time 
of the meeting Miss Cannon had classified 241,179 stars, com 
prising 218,000 objects and one striking result was the very few 
stars met with which did not conform to one or other of the 
standard types. No new division was found necessary. She 
called attention to stars varying in type which she had formerly 
commented upon in different numbers of /Zarvard Annals. Men- 
tion was made of SCephei, already published, whose photographic 
and visual brightness differ by 5 magnitudes. The first volume 
of this monumental work is going to press and pending its pub- 
lication, Professor Pickering stated that requests for the classi- 
fication of certain stars would be complied with but humorously 
remarked that the pleasure in complying with the request would 
be in the inverse ratio to the number asked for. 

R. H. Curtiss dealt with the widths of hydrogen absorption 


lines where flanked with emission, such being easy of exact meas 
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urement. He found a straight line to represent the widths which 
varied from 1.4 to 9 angstroms and increased with the wave 
length. Reference was made also to stars in which the intensities 
of the emission components change, when compared to the coa- 
tinuous spectrum. H.R. 985 andf'Cygni were examples; the 
spectrum of the latter, illustrating such changes, being shown on 
the screen. A note on the spectrum of y Lyre stated that the 
lines looked suspiciously double and observations indicated a 
period of 3 or + hours. 

Adanis announced an interesting star of the type Md, 80” 
from Castor, having a range in velocity of 220km. In the star 
Boss 46 both the component spectra are shown with a range of 
some 400 km. for the lines in general, but 7 and A being station- 
ary. The period is about 2 days. The radial velocity of Barnard’s 
large proper motion star was —-1l km. per sec. For the same 
star, Campbell, using a low dispersion piece and comparing with 
spectrograms of a Herculis obtained a velocity 128 km. per 
sec. The photographic magnitude according to Campbell is 12.5. 

In the papers relating to the planets, there were several by 
Very, dealing with albedoes. The spherical albedo is the entire 
reflection from the planet to the celestial sphere. He gave rea- 
sons for reducing the values of the albedoes as given by Miller. 
‘rom published papers it would appear that Very and Russell held 
very divergent views on albedoes, but the latter stated that after 
a thorough discussion they had arrived at a satisfactory agree- 
ment. 

The periods of rotation of the planets were discussed by Bauer. 
The fact that the angular rotation multiplied by the orbital 
velocity is approximately a constant in the case of some was used 
in an attempt to draw conclusions respecting others. The result 
ing curves however were not the most satisfactory. 

Russell had a note concerning the visibility of Jupiter in 
daylight, stating it was quite possible to see it. He considered 
it worth mentioning from the standpoint of being used as a com 


parison test of the transparency of the air. 
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Parton gave the results of a statistical study of the elements 
of 805 asteroids. He showed numerous curves in which one 
element was plotted against another, as for example, the mean 
motion with the eccentricity showing an increase in motion with 
increase of eccentricity. Owing probably to the hurried explana- 
tions | was unable to appreciate the significance of the results 
deduced. 

Olivier in discussing meteor observations sent in by two 
amateur observers showed their connection with Winnecke’s 
comet of 1909 as announced in a recent Harvard bulletin. Obser- 
vations of the meteors are particularly desired next May. This 
comet has had its mean perihelion distance changed from .70 to 
97 by the action of Jupiter. 

A paper by Russell may be mentioned in this connection. He 
concluded from calculations that there is no evidence of Neptune 
having captured any comets, and for comets with periods between 
10 and 1,000 years there is little evidence that any ever came near 
Jupiter. He stated that his examination of the evidence given 
heretofore connecting comets with planets showed that it 1s of 
little or no value. 

The new lunar tables started some seven years ago are near- 
ing completion. The first volume is now in the printer’s hands 
and the whole publication will likely be issued next year. The 
work is being done under the direction of Professor Brown of 
Yale, the cost, some $30,000, being shouldered by Yale. He paid 
a high tribute to the printer as only 6 errors were picked up in 
40) pages each having some 4,000 symbols. The British Associa 
tion have undertaken to distribute the work. 

In solar rotation work DeLury discussed the discrepancies in 
rotation values and seemed to find a satisfactory explanation in 
the amount of haziness when the plates were made. The super 
position of a zero velocity haze spectrum on that from the limbs 
will lessen the values and will have most effect on the weakest 
lines. This is in keeping with observed effects. He further sug 
gested this accounted for the supposed variation in the rate of 


the solar rotation recently published. 
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Two papers from Mt. Wilson dealt with systematic errors 
in Rowland’s table for close pairs of soiar lines and the mutual 
repulsion of solar lines. 

Pickering presented the results of co-operation in variable 
star observing. 25 active observers, for the most part amateur, 
but equipped with small telescopes of their own, send in each 
month their observations of selected long period variables. The 
immediate publication of their work and the fact that results of 
value are obtained serves to keep up the enthusiasm which other- 
wise might wane. Since its organization, a total of some 58,000 
observations has been made by the members and the quality is of 
a high order as well. 

Russell gave a paper on the photographic results of eclipsing 
variables. A plan of co-operation between Harvard observatory 
and Princeton has been put in operation whereby some of the vast 
wealth of data in the Harvard storehouse of plates is being utilized. 
Irom 300 to 509 images of each variable are available from the 
plates and eye estimates of the brightness of these give the hght 
curve from which the elements are determined. Curves were shown 
of well-known variables and those obtained photographically 
seemed almost as well letermined as those obtained from ordinary 
photometric methods. The probable error of an estimation (.07™ ) 
is considerably higher than for an observation with one of the 
modern photometers, yet there seems some justice in his claim of 
economy of effort by this method. 

Improvements in instruments were recorded in the installa- 
tion of a Repsold filar micrometer with a position circle of 26 inches 
for the refractor at the Naval Observatory, and in a photometer 
wedge for the McCormick telescope. Progress was again reported 
by Stebbins in the improvement by Kuntz and himself of the 
photo-electric cell. The past year has been devoted to removing 
irregularities in the action of the cell rather than to increasing its 
sensitiveness. 

Data was given for the eclipse of June 8, 1918. The shacow 
crosses the United States diagonally from the State of Washing- 


ton to Florida and complete meteorological data and maps will 
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shortly be issued by the United States Nauticai Almanac Office. 

Professor Eric Doolittle gave a resumé of the work on double 
stars since the issue of Burnham’s catalogue. It will be recalled 
that 13,665 doubles were there recorded and since then 31,800 
measures have been made and 8,051 new doubles have been dis- 
covered. The Flower Observatory is looked upon now as the 
clearing house, so to speak, of double star observations and 
Professor Doolittle invites correspondence where information is 
desired on double stars. 

The foregoing is a somewhat imperfect summary of the most 
of the papers presented. Some are omitted io keep this note 
within compass. One should not close, however, without saying 
a word of the care and thoughtfulness of those in charge at 
Swarthmore in providing a good time for the members and 
delegates between sessions. Professor Miller, the director of the 
Sproul observatory, upon whom the bulk of the arrangements 
necessarily devolved, was indefatigable in his efforts to see that 
all were well looked after and it was the unanimous opinion that 
the standard set would be a hard one to follow in the future. 
Professor and Mrs. Miller gave a reception at their home the 
first evening, and Senator Sproul entertained the members at 
dinner on the following evening at his beautiful residence, Lapidea 
Manor. The Iriday session was cut short and autos were pro 
vided to take all to Valley Forge, the historic encampment of 
Washington’s troops, now a beautiful park but with ail its old 
landmarks preserved. The return was made by way of the 
llower Observatory where we were the guests of the University 
of Pennsylvania to dinner. — After viewing through the telescope. 
we returned to Swarthmore that night. 

The sessions closed Saturday noon with the election of 
officers. The next annual meeting is to be held at Dudley Obser- 
vatory, Albany, New York. 

DOMINION OBSERVATORY, 
OTTAWA, CANADA, 
Sept. 12, 1916. 


A group photograph to accompany the above article was received too late for this issue 


It will appear in the next. —Ep. 
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A STUDY OF THE LIGHT VARIATION OF THE STAR 
B. D. 61.493. 
By R. J. McDiarmip. 
REFERENCE is made in the Astrophysical Journal, Vol. 
XLII, p. 412, to the variation of the star B. D. 61. 493 in 


the following terms, “its light is nearly constant about half 


- 


ie time with increases of two orthree hours’ duration at appar- 
entiy irregular intervals of from four to eight hours or more.” 
This star was used as a comparison star in the photometric study 
by the writer of the Algol variable TX Cassiopeize (B. D. 62. 
480). In the autumn of 1912, this variable, along with others, 
was placed under observation with the sliding prism polarising 
photometer attached to the 23-inch equatorial of the Princeton 
University Observatory. 

The variability of TX Cassiopeiz was announced at the 
Harvard College Observatory by Miss Leavitt* with a range of 
variation from 8.8 mg. to 9.4 mg. At that time, however, nothing 
was known concerning the nature of the variation of this star, 
except for two notes published by Zinnert and Minch, in 1912, 
stating that it was probably irregular in its variation. [rom the 
first season’s observations, it was found that the star TX Cassio- 
peise was regular in its variation and was of the Algol type; this 
was confirmed with the exception of two or three nights’ observa- 
tions, where there were marked discordances of 0.20 mg. It was 
decided to settle this difficulty by another season’s observations. 
The ol servations of 1913-1914 were not sufficient to draw any 
definite conclusions ; however, in 1914-1915, after the period had 
been definitely established, as well as confirmed by Zinnert in a 
published note, the discordances still persisted and were thought 


to be due to the variation of the comparison star used. This varia- 


* Harvard Circulars, No. 127. 
+ Astronomische Nachrichten, 190, 377, 1912. 
+ Astronomische Nachrichten, 195, 453, 1913. 
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tion was first suspected from ol! cell taken in the latter part 
of 1913-1914. 

In order to make use of the photometric observations of TX 
Cassiopeize, the nature of the variation of the comparison star 
had to be investigated. To do this, the comparison star B. D. 61. 
493 was measured with the stars B. D. 62. 481, magnitude 9.79, 
and B. D. 61. 489, magnitude 7.79. The majority of the observa- 
tions were made by using the star B. D. 62.481. The normal mag- 
nitude difference between the suspected variable (B. D. 61. 493) 
and B. D. 62. 481 is 0.80 mg. On November 11, 1914, observa- 
tions were made extending over a period of six hours, and during 
that interval there was a magnitude change of 0.10 mg.; Novem- 
ber 18, a variation of 0.28 mg.; December 23, a variation of 0.15 
mg., and on January 4, 1915, a variation of 0.12 mg. From the 
results of these five nights’ observations the variability of the star 
B. D. 61. 493 was established beyond doubt, with a range in its 
variation of about 0.20 mg. 

Since the variation of the comparison star was established, it 
still remained to find out whether it was regular in this variation 
or not. It was thought that perhaps an examination of the obser- 
vations showing the large discrepancies might give a clue to the 
nature of the variation of the star. The observations on the nights 
of March 31 and April 1, 1913, seemed to show that the period 
was less than 24 hours. A great number of periods were tried, all 
less than 24 hours, and there seemed to be evidence that the varia- 
tion was periodic. The observations for the non-eclipse portion 
of the curve of TX Cassiopeiz for 1912-1913, were fairly well 
represented by a period of nearly & hours; this, however, did not 
satisfy the other seasons’ observations (1913-1914 and 1914- 
1915). Finally the period of Oh. 13.5m. was found, which gave a 
fair representation of each season’s observations taken separately. 
The plots in Fig. 1 represent the three seasons’ observations of TX 
Cassiopeia during the non-eclipse portion of the curve. The 
observations when assembled on the same plot with this period 


gave a random distribution, and nothing definite could be drawn 
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FIGURE 1. 


from these results. The observations were not of sufficient dura- 
tion on a single night to be at all decisive in this discussion. It 
was decided, therefore, to make an independent study of the vari- 
ation of this star by comparison with the two other stars pre- 
viously mentioned. In this way it was hoped to establish the 
nature of the variation of B. D. 61. 493. The nights of February 
18, 19 and 20, 1915, offered a splendid opportunity, as the sky was 
clear all night. At this time of year the star, on account of its 
position, could not be observed after midnight ; however, observa- 
tions were made on each night from dusk till the star set, covering 
a period of five hours each night. The results, of these successive 


nights’ observations, seemed to establish the nature of the varia- 
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tion of the suspected variable B. D. 61. 493. The plot of these 
three nights’ observations are given, along with the observations 
of November 11, 1914, and January 29, 1915, in Fig. 2. Ata 
glance we see that the star increases in brightness at apparently 
irregular intervals. The shapes of the curves are very similar to 
those given in Fig. 1, showing that the general character of the 


star’s variation is the same, even if there are irregularities in the 
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occurrence. The star is of the cluster type; the observations of 
November 11, 1914, show that the star has a normal brightness 
for a period of nearly four hours, and latter observations show 
that the variation takes nearly two hours. The result of our 
investigation has led to the following conclusion, namely, that the 
star is a cluster variable, whose light is nearly constant half the 
time with increases of two or three hours’ duration at apparently 
irregular intervals of from four to eight hours. 

Table I gives the observations made by comparing B. D. 61. 
493 with the two stars, B. D. 62. 481 and B. D. 61. 489. Observa- 
tions marked * were made by using B. D. 61. 489, all others refer 
to B. D. 62. 481. In the column headed “wt”, 0.5 refers to one com- 
plete observation (16 settings), while 1.0 refers to the mean of two 
complete observations. 

In Fig. 1 the observations plotted represent the mean of two 
complete observations. 

The study of the light variation of the star B. D. 61. 493 has 
led to the conclusion, from the data, that it is of an irregular 
character. The question then arises, how can the discussion of 
the chservations of TX Cassiopeize best be made? Trom the 
work on other eclipsing binaries by the writer, the probable error 
of a single observation did not exceed 0.05 mg. The magnitude 
of the variation of the star was now known from the measures 
with the two other stars. On account of this information the fol- 
lowing procedure was adopted in the preliminary discussion of 
the observations of TX Cassiopeiz. The 533* observations were 
first plotted on the definitive period (determined by using the 
Harvard photographic observations in conjunction with the visual 
observations of the writer; in this way the observations covered a 
period of 25 years). Normals were then formed and a mean 
observed curve drawn through them. The observations of March 
31 and April 1, 1913, were neglected in this discussion. From this 
mean observed curve, the residual for each observation was scaled 


off. These residuals ranged in value from zero up to 0.15 mg. and 


*In Astrophysical Journal, the number is given 585. 
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I. 


OBSERVATIONS OF B.D. 61°493 


Date G.H.M.T. | Mag. Dutt. | Weight Remarks 
1gl4 
Mar. 13 15 00 ijt 
13 1°32 
3 15 25 o'71 o5 
35 
40 
24 13) 55 1°30 
14 O05 1°25 
Nov. 11 og o'Se 
1@ 20 ost drifting 
7 55 ost clouds 
Is 59 
22 O2 0°99 
21 o8 oss 
21 15 clouds 
Dec. 12 13 40 170 
14 16 238 
16 ee. ost 95 
23 13 46 0°96 05 haze 
15 12 
27 13} 40 10 
1915 
fan I 15 15 o'5 
4 160 35 
5 12 oo Oot 
13 27 
8 15 58 
10 14 59 
16 48 o's 
‘ 13 10 O4 
to frost on 
17 43 objective 
15 12 o3 | o$t 
13 ro 
13 «SS 
i4 49 
21 1o 
16 39 Oras 10 
17 16 0°93 
21 13 2! 
2 
O05 
26 10 
St 
IO 43 oss 
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OBSERVATIONS OF 


Mag. D 


0°94 
1°00 
0°37 
og! 
0°85 
079 
0°03 
o0'87 
0°85 
o'85 
o'87 
0°94 
0°93 
86 
osi 
0°79 
0°75 
85 
ods 
090 
o $83 
o'S6 
0°54 
o'So 
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B.D. 61°493-—( Continued ) 


clock driving poorly 


4336 
TABLE I. 
Date Weight | Remarks 
| 
Jan. 29 15 47 } sO sky good 
16 #10 
40 | 10 
17. 03 1°0 
3i 
50 
; Keb. 13 13 
39 1°o 
14 «4! sky poor 
15 4! 
9 12 59 1:0 
13 20 
49 1°0 
04 
17 16 O03 10 
21 
37 seeing poor 
12 05 sky good 
30 
13 90 
29 1°O 
55 
14 24 1°o 
50 
15 16 
43 
16 OS 
290 1°o 
§2 star setting 
19 m5! sky very good. 
12 O07 
13 00 
22 
35 1°O 
59 
14 «#21 
39 
57 
40 
160 O05 
25 
45 
1°0 star setting 
03 
22 
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TABLE I. 


OBSERVATIONS oF B.D. 61°493.—( Continued) 


Date G.H.M.T. Mag. Ditt. Weight Kemarks 
Jan. 20 I2 43 
13 04 10 
23 
45 0 92 o°5 | interruptions 
14 0°86 1°O 
24 
46 interruptions 
15 og Lie) 
31 0°90 
$9 1'0 
16 25 
50 star setting 


0.20 mg. It was decided, for the preliminary discussion, on 
account of the probable error of the photometric observations, to 
neglect all observations whose residuals exceeded 0.08 mg. This 
did away with over 40 per cent. of the observations. The remain- 
ing observations were now grouped into normals according to 
phase, and in this way a second observed curve was obtained. This 
curve was then treated as that resulting from an eclipsing binary 
star. A set of elements for the system was determined. The 
probable error resulting from this discussion was in perfect accord 
with that found for other systems. 

The next step in the discussion was to plot again the 533 
observations, and the residual for each observation as read off 
from the curve resulting from the elements of the preliminary 
solution. The residuals for each night’s observations were plotted 
according to time, and a smooth curve was drawn through this 
plot. In many cases, this curve was very similar to the ones result- 
ing from the observations taken on the nights of February 18, 19, 
20, shown in Fig. 2. In this way each observation was corrected, 
the correction being read off from this plot of residuals. The fol- 


lowing example, given in Table I], will be sufficient to show the 


procedure. 
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TAPLE II. 


OBSERVATIONS OF TX CASSIOPEL® 


Time of obs.| Mag. Diff. Adopted 
Date Residual Correction 
obs. (v-a) Mag. 
March 17 05°0 t + 0°63 
13°0 o's 0'03 + co! ers 
4 3 5 3 
14 29°5 0°65 + 005 
14 39°5 0°63 + ood 0°55 
14 49°5 + 0°55 
15 0°63 0 oS 0°55 
15) 145 oss 0°05 0°53 
15 24°5 + O'O2 0°54 
| 
March 33 14 00'0 0°59 O49 
1g 10°O 0 60 - 0°33 0°47 
14 19°0 0°69 r 0°20 0°54 
14 + O13 o'44 
14° 3570 + O°22 0°22 
14 43°0 0°77 + 0°27 ©°25 o°52 


The observations, with their adopted magnitudes, were again 
grouped into normals of five observations each, according to 
phase, and the weighted mean taken (the weights in some case 
were changed, depending on the correction applied, maximum 
weight being 3). These normals were plotted in the usual manne. 
and the resulting mean curve was analysed according to the eclips 
ing theory.* A second set of elements was ob tained, which were 
adopted as final. These elements are represented in the theoret: 
eal curve shown in Fig. 3. Fig. 4 is a scale drawing of the stars at 
elongation and at the time of primary eclipse. 

The eclipsing system TX Cassiopete ts of special interest, 
the two eclipses are quite distinct, the primary being annular 
while the secondary is total; the stars are decidedly elliptical in 
shape, which is plainly shown in the light curve, being somewhat 
similar to that of B Lyre. The important resu!t arising from the 
discussion is that in this case we have two stars whose surface dis 
triLution of light is similar to that on the surface of the sun, 

* Russell, “On the Determination of the Orbital Elements of Eclipsins 


Variable Stars.” Astrophysical Journal, Vols. XXXV. and XXXVI 
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FIGURE 4 
TX CASSIOPEIZ, SHOWING THE STARS AT ELONGATION AND 
AT THE TIME OF PRIMARY ECLIPSE 


bright at the centre and decreasing in brightness toward the edge. 
The assumption of uniform distribution of brightness on the stel- 
lar discs did not satisfy the observations at all. The theoretical 
curve drawn is that resulting from the solution assuming the stars 
“darkened” to zero at the limb. Table III contains the elements 
for the final solution. 

The hypothetical parallax, distance in light years, size with 


respect to the sun, and the ratio of brightness, were computed by 


Light Variation of the Star B. D. 61493 44] 
TABLE III. 


Darkened 


Elements of the System 
Solution 


Maximum radius of brighter star al 0°557 
Minimum radius of brighter star bp 0°519 
Maximum radius of fainter star af 0°295 
Minimum radius of fainter star by 0°270 
Katio of radii of the two stars k 0°520 
Ratio of the axis of the spheroidal stars (t + $2) 1080 
Least apparent distance of centers COs 2 0°0442 
Inclination of the orbit i $2°30 
Maximum percentage loss of light at primary minimum* Gop 1°147 
Maximum percentage loss of light at secondary minimum os 1°00 
Ditference of light of the sides of the fainter star 2b 0°030 
Light of the brighter star Lp 0°$29 
Light of the fainter star Bright side Ly o'171 
Faint side L¢ - 2b 
Ratio of the surface brightness of the bright sides of the 
two stars Ip 1°5 
Probable density of brighter star Php 0°0068 
Probable density of fainter star Pi 0°0214 


* op expressed in terms of the light loss at the time of internal tangency, 


the method of Russell and Shapley (Astrophysical Journal, Vol. 
XL., 417, 1914), using their estimates of mean mass and surface 
brightness as a function of spectral type. The points of particular 
interest are that TX Cassiopeiz has an estimated brightness 1,400 
times that of the sun and its parallax is 0.0003, which puts the 
star at the enormous estimated distance of 10,800 light-years ; this, 
however, would be greatly reduced by the assumption of even a 


small absorption of light in space. 
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THE ORBITS OF THE SPECTROSCOPIC COMPONENTS 
OF BOSS 2484. 


By W. E. Harrer 


star (a=—9h.10.8m., 8 47° 14’) was announced 
by Adams as a spectroscopic binary in the Publications of 
the Astronomical Society of the Pacific in December, 1914. 
Professor Adams kindly communicated the velocities of their five 
plates shortly after | undertook the investigation of its orbit. In 
reply to my query as to the presence of the spectrum of the second 
component, which in the meantime had been recorded here, he 
stated that hoth components of the magnesium line A 4481 had 
een measured on one plate, though with considerable uncertainty 
in the case of the fainter component. The measures appear later 
on. 

The star is of photographic magnitude 5.8 and of type A2. 
While some of the early plates show numerous lines, probally 
because in many of these the component spectra were superposed, 
thereby increasing the contrast, yet in nearly all the later plates. 
upon which the orbit mainly depends, the hydrogen lines with the 
magnesium A H81 and calcium A 3933 are all that are available 
for measurement. The orbit proves to be quite eccentric (e 
.5) and for about 13 days of its 16-day period the spectra are too 
close to be resolved with our present equipment. Fortunately, the 
general form of the curve was obtained from the first few observa- 
tions, so that only a limited number of observations have not been 
made use of. While the influence of the secondary spectrum upon 
the measures of the main one seems to be much less than might 
be expected, vet it was felt that the only plates that could be de- 
pended upon were those wherein the components were completely 


separated or centrally superposed. The practice was thus adopted 
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of observing the star only at the times when the lines were com- 
pletely resolved. Adams’ observations, taken in conjunction with 
our own, gave a period of 15.086 days, a value so close to the even 
day that observations at any one season on the three particular 
nights would give only three points on the curve. Consequently 
it was very disappointing that the desired nights in the autumn of 
1915, when different phases could have been observed, were for 
the most part cloudy. The star is still available at time of writing, 
but it is felt that observations now would not add any special 
weight to the determination. 

As the spectral lines have been resolved over such a limited 
portion of the orbit, it is hoped that when the large refiector at 
Victoria is ready for use, additional observations, using greater 
dispersion, will be secured and the orbit determined with greater 
precision. For this reason the present determination is considered 
only a preliminary one. On 28 plates, out of the total of 49 
secured, the spectra are separated, and these 28 measures of the 
primary, together with 2 plates where the spectra must be nearly 
superposed, are used in the determination. The spectrum of the 
secondary component is so poorly defined that only 13 measures 
of it have been accepted as at all trustworthy. In some cases only 
a single line is used. These 13 measures, duly weighted, have 
been combined with the 30 just mentioned in the solution. All the 
plates have been made on Seed 27 emulsion with spectrograph |’ 
whose dispersion is 32.3 A per millimetre at the minimum devia 
tion, A 4325. 


The 30 measures of the primary previously referred to as 
most trustworthy were grouped according to phase into 8 normal 
places and the 13 measures of the secondary into 3 others. These 
were combined into one least squares solution, solving for all the 
elements except the period which was considered fixed from a 
comparison of the Mt. Wilson observations with our own. Small 
corrections were thereby obtained to the preliminary values 


chosen, with a slight decrease in the sum of the squares of the 
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residuals. The probable error of a plate in the case of the primary 
is + 3.8 km. per sec. and for the secondary + 5.3 km. per sec 
The following, then, are the revised elements, with their prob- 


able errors, which are given as provisional for the time being. 


15 986 days 

e ‘025 

K 63°54 km. + 3°35 km. 
A,= 73°64 km. + km. 
y ~ - 15:11 km. + 3°50 km. 


T = J.D. 2,419,408°027 + °'143 days. 
asin?7 12,026,000 km. 
a, sini 13,981,000 km. 


m sin 1°48 sun. 
m,sin*é¢ = 1°27 x sun. 
Kim. T T T 
| } } | 
| 
| 
+ So | | 
Px 
| / 
+ 60 \ t - + + + + + +} —¥ 
\ | | / \ 
| | 
\ } | | 
20, \ t — 4 
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PROVISIONAL VELOCITY CURVES OF BOSS 2484 
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In the accompanying graph the continuovs curve repre- 
sents the primary, the dotted curve the secondary. The open 
circles represent the grouped observations used in the least squares 
solution, while the dots represent the unused observations grouped 
usually two together. The latter show the effect of the blending 
of the spectra on the measurement, as they all fall off the main 
curve on the side towards y line. This condition is preferred, 
however, to using their erroneous values in the solution. 
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A METEORIC SHOWER IN JUNE 
By W. F. DENNING 


*EVERAL months of the year are notable for their meteoric 

showers and August and November are especially famous 
in that respect. But June has never claimed any particular 
attention on account of its meteors. 

These phenomena are, however, ever undergoing changes, 
like the comets which have apparently given them birth, and so 
it has happened that one of the nights near midsummer this year 
brought, notwithstanding the twilight, a surprisingly abundant 
exhibition of meteors. Nothing of the kind was expected ; the 
shower appears to have been quite a new one and may have had 
its origin in some recent comet passing, unseen, near the earth's 
orbit or possibly in some disturbance of an old meteoric group 
by the larger planets of our system. 

The display was seen on the night of June 28th by myself 
and a friend, and although the sky was not very favorable in the 
later part, owing to clouds, 69 meteors, including about 20 of the 
Ist magnitude or brighter, were counted in watches extending 
over 24 hours. Had the observations been quite continuous 
and the sky more faverable it is estimated that about 40 meteors 
per hour might have been counted by one observer. This 
implies that they were quite as plentiful as the well known 
Perseids on the night of a pretty good maximum display. 

The paths were rather short, the motions somewhat slow 
and the nuclei apparently crumbled up into luminous debris 
forming trains which died away immediately after the flights. 
Radiation was diffuse but seemed to be from two points at 251° 
+ 54° (the stronger) and 223° + 41°. 

I have searched through my records of meteor-watching 


since 1873 and cannot find that I have ever recognized any very 
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rich shower near the end of June. In 1915, on June 28, I saw 4 
meteors only in an hour's watch and on the following night they 
were equally scarce. In 1914 some fine meteors were seen on 
June 25 and 26, but they radiated from other parts of the firma- 
ment to that which furnished the shower of 1916. In 1914, 
June 29, only 8 meteors were noticed in 134 hours so that recent 
years gave no sign of the coming of the new shower. last year 
there was a full moon in the sky and no observations were made. 

This system may be of periodic character with returns at 
long intervals in which case it will be looked for in vain during 
the next few years. But if like the Leonid display of 1866, the 
meteor group forms the front of a very distended stream, with 
particles scattered thickly along, perhaps, 1,000,000,000 miles or 
more of an excentric orbit, then we may have showers in several 
successive years. 

In 1879, on August 21-25, I saw a rich shower of Draconids 
but I have never recognised it since. 

It is strange that up to the time of writing I have heard 
nothing of the recent shower from any other observers. The 
sky was cloudy at Greenwich and this appears, unfortunately, 
to have been the case at many stations in the north-eastern 
counties of England. Reports may yet come in from the west 
ern districts where the firmament was partially clear. 

In 1904, November 21, the Rev. W. F. A. Ellison was the 
ouly observer in the British Isles of a pretty rich display of 
Andromedids from Biela’s Comet. I mention this to show that 
a conspicuous meteor shower may receive very scanty observa- 
tion. 

BRISTOL, ENGLAND, 

July 4, 1916. 


NOTE. — Avucust 10TH.—I cannot regard the radiants 
given for the shower on June 28 as very accurate as I was watch- 
ing the eastern sky during nearly all the time and the meteors 
seen were a long distance from the region of radiation. I have 


since met with two other observations of the shower, one made 
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by an anonymous writer at Birmingham and another by an 
amateur at Bournemouth. The former states that he counted 
nearly 100 meteors in the hour preceding midnight on June 28 
and estimated the position of the radiant as between ¢ and 
Ursz Majoris. 

I have been comparing the orbital elements of the shower 
with those of various comets and found that Pons—Winnecke’s 
Comet of 1819-58 presents some very suggestive resemblances. 
This comet has undergone disturbances by Jupiter and its peri- 
helion distance, which in 1869 was 0°7736, had increased in 1915 
to 0°9725, or not far inside the earth’s orbit. The last return 
occurred on September 1, 1915, It will be interesting to watch 
for the return of the meteor shower next year and if it fails then 
its recurrence may be expected in 1921 or 1922, should the 
period prove to be about 6 years. 
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THE SCIENTIFIC WORK OF THE GOVERN MENT.* 
By Orto 
THE OBSERVATORY. 

pPOSssiaiy in the popular mind no branch of the Government 
service fills so adequately the idea of scientific work as does 
that of the Observatory, with a lingering feeling that it is 
not very closely connected with this mundane sphere. This latter 
idea is not quite correct, and you are more frequently making use 

of the astronomer’s midnight vigils than you may be aware of. 

The Dominion Observatory was the outgrowth of the terms 
upon which British Columbia entered the Dominion of Canada. 
She gave lands 20 miles on each side of a railway to be built by 
Canada to and through the Province. That railway belt, in order 
to be correlated to the Dominion Lands System of the Northwest, 
required to be astronomically fixed upon the earth. Thereby be- 
gan the practical astronomic work of the Government in the 
accurate determination of latitude and longitude. That was in 
1885. The work has been extended across the continent. Ottawa 
has been made the chief reference point for Canada, and the 
Observatory was built, which now engages in other work too, 
work of research, besides the practical work that called the 
Observatory into being. 

The work of the Observatory may be divided broadly into: 
Astro-physics, Time and Meridian work, and Geophysics. 

With the ancient Greeks, Hermes, or, as later known by the 
Romans, Mercury, was the messenger from heaven; to-day that 
messenger is light, more fleet-footed than Hermes or Atalanta, for 
in the twinkling of an eye he could skip from the moon to us. 
This messenger, this ray of light, this motion of the immaterial, 

* The following is that part of the address, given before the National 
Assembly of Civil Service Commissioners at the luncheon, in the Chateau 
Laurier, Ottawa, on Friday, June 16, 1916, dealing with the Observatory. 
The speaker briefly alluded to the scientific work of the various Depart- 
ments of the Government. 
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comes to us laden with a story, with a wonderful story from the 
home he left some time ago, perhaps ten or a hundred or five 
hundred years ago, travelling all the time at 186,000 miles a 
second. Only a rigorous cross-examination, however, can elicit 
any information, and with much difficulty are answers obtained. 
The principal questioners are the prism and photographic plate 
on which his handwriting is impressed, which tells us the con- 
stituent parts of his home, what gases and elements surround it, 
and whether the home—the star—-is approaching or receding from 
us. To such analyses the ray of light is put at our Observatory. 
It may be mentioned too that the photographic plate can obtain 
the record of stars so faint that no human eye will ever see them, 
be the telescope ever so large, for the telescope is but a large eye. 
All researches reveal more and more that all bodies in the universe 
are of one great family, ultimately with the same finger-print. 

In another branch stars are put to a different use. It is well 
said that “order is the first law of heaven’”—would it were so on 
this earth. You look at your watches a score of times a day, prob- 
ably never thinking where your time comes from. It comes from 
some astronomer, perhaps ours, who has spent the night observing 
and recording the motion of the stars. And this same motion en- 
ables us to delineate on the earth our geography. Thus Canada is 
being put in its accurate position on this globe, takes its position in 
the sun. You travel by sea o’er this wide world with utmost confi- 
dence in the captain of the ship, but you will find in his cabin the 
nautical almanac, giving the position of the heavenly bodies, for 
his guidance. In such fundamental work our Observatory is en- 
gaged too. It is not spectacular work, but steady, conscientious, 
exhausting and exhaustive work for the benefit of man. 

The nursery rhyme, “Twinkle, twinkle, little star, how I won- 
der what you are,” occurs also to the astronomer. But he trains 
his spectroscope on the little spot of light—and behold—twins are 
revealed, hugging too closely, however, to be seen as such by the 
eye. The astronomer watches them for hours, for days, as they 


write on the photographic plate, then determines what their rela- 
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tive masses are and how long it takes them to dance once around 
their common may-pole. Such work, too, the Observatory does. 
There are other twins, and even triplets, that take a somewhat 
wider range of motion, and which can be directly seen and put to 
observational scrutiny. They, too, fall within our purview. 

Next let us put our feet on terra firma—terra firma when it 
isn’t shaken by an earthquake. Let me assure you that earth- 


quakes are very interesting scientific phenomena on this earth— 
of course we would all like to bar personal experience. However, 
by means of our modern highly sensitive earthquake instruments, 


facts and truths of the interior of the earth have been revealed 


that heretofore were debatable questions. Our earth is solid and 
has no liquid interior. The seismograph at the Cbservatory records 
every decent earthquake, whether on land or in the sea, whether 


in Asia, the East Indies, South America or in the Aleutian islands. 


Like the ray of light, the seismic ray writes its message, its hiero- 


glyphics in bold lines on the photographic sheet. It, too, has writ- 
ten its story whence it came, how far away was its hearth, how 
deep down into the earth it dipped to find its easiest and swiftest 
path., The hieroglyphs have not all as yet been read, the Rosetta 
stone has not yet been found, but a good deal has been deciphered. 
If there has been a good shake in Turkestan, say, we can tell 
within fifty miles how far away it is from Ottawa, sometimes even 


less, and how long it took to reach us—hence also the elasticity of 


the material through which it passed. From the study of earth- . 
quakes we are learning of the vulnerable parts of this earth, for 
there the earthquakes always take place. It is a study in which 3 
man is vitally interested, and prediction of earthquakes is not 
entirely a dream, it comes within the range of scientific investiga- 
tion. Another branch of geophysics that the Observatory pursues 
is that of gravity, upon which is dependent the shape and form of 
the earth. This work rests on the observation of the swing of a : 
pendulum—no clock-work. The number of oscillations a pendu- 
lum makes in an hour or a day, depends on the pull that actuates 


it—not political pull, for that is too uncertain. The farther we 
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are from the centre of the earth the less the pull or force. Ifa 
pendulum clock keeping accurate time in Ottawa were taken to 
Washington it would lose time, because Washington is farther 
away from the centre of the earth than we are, and, besides, is 
more apt to fly off the handle than Ottawa, i.e., the centrifugal 
force is greater there and decreases the gravitational effect. You 
don’t weight as much in Washington as you do here, for the same 
reason,—weighed on a spring balance. The pendulum not only 
reveals to us the shape of the earth, what its flattening is, but also 
anomalies in structure underneath us, whether there are vast 
masses of greater or less density than the average below the sur- 
face. From the pendulum we have learned that the Rocky Moun- 
tains float, so to speak, in the crust of the earth, like an iceberg does 
in the sea. This means that the roots of the mountains are com- 
posed of matter less dense than at the same depth, say, under the 
sea. The crust of the earth does not support the Rocky Mountains, 
or any other range,they are in equilibrium. In this investigation of 
the-earth, which is an international undertaking, the Observatory 
is taking its part. Just one figure in regard to the refinement of 
pendulum observations, a single swing of the pendulum is deter- 
mined with an accuracy of the units of the seventh place of deci- 
mal, that is, to the ten millionth of a second of time. 

The third branch of geophyhics pursued by the Observatory 
is that of terrestrial magnetism, a subject of concern to man on 
land and sea, particularly the latter. When the poet exclaims, 
“True as the needle to the pole,” we must make allowance for 
poetic license, otherwise the captain of a ship steering by compass 
would never reach his destination. The needle doesn’t point to 
the pole except along a line where its deviation to the west meets 
or merges into deviation to the east. The needle is almost as fickle 
as the weather. Our first work is to ascertain its general behavior 
in the wide extent of Canada from the Atlantic to the Pacific, then 
to study its daily and annual idiosyncrasies with some odd ones 
thrown in. These last have been traced pretty well to the sun as 


the disturbing element, but just how we don’t know as yet. There 
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is scarcely any investigation that we make on this earth that 
doesn’t ultimately lead us back to the sun. We ourselves are 
vitalized sun-beams, and hence our temperament should be more 
or less sunny. The sun-worship of the old Aztecs had some sense. 
Terrestrial magnetism, the northern lights or aurora borealis, dis- 
turbances on our telegraph lines, sun-spots have an inter-relation- 
ship well worthy of study, research and investigation. There is 


one more branch that properly comes under scientific work, and 
that is the Geodetic Survey of Canada, for in the network that is 
being thrown over the country for subsidiary and detailed survey 
to connect therewith, the ultimate degree of refinement of meas- 
urement is applied and thereafter the crucial application of mathe- 
matics to fit the survey to the actual surface of the earth, involving 
computations of the most intricate nature, yet essential, that the 
results may stand for all time and inure to the everlasting benefit 
of the people. In closing the necessarily brief review of the scien- 


tific work carried on by the Government, every scientist is fully 4 
aware that a Government, which is but a reflex of the people, looks 4 
upon scientific work with an eye to its material value—what is it 
j worth—what benefit is it to the people that pay for it? This is : 
quite a natural attitude. But it must not be carried too far. No 
scientific truth discovered is useless, sooner or later it will find its 
place and application to some useful purpose for the benefit of 
man. Let us not forget that nearly all our comforts and amenities 


of life owe their origin in discoveries of science not made to find 


meaits to provide those comforts and amenities, but research into 
the untold mysteries and fundamentals of nature. Wisely directed 
scientific research pays, even in this materialistic age. 


The scientific work carried on by the Government of Canada 


is creditable. There is a large field to cultivate, and the people 
have a right to ask that it be well tilled, and that the harvest may 


be commensurate with the labor and cost. 


DOMINION OBSERVATORY, 
OTTAWA, CANADA, 
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REVIEW OF PUBLICATION 


An Introduction to the Study of Variable Stars. By CAROLINE 
IK. Furness, Ph.D. Pages xx. + 327. Boston and New 
York, Houghton Mifflin Co. Price $1.75. 


This is one of the most useful of recent astronomical publi- 
cations. The observation of variable stars is a field in which 
amateur astronomers, with the most modest equipment, can do 
valuable work and this book will certainly increase the number 
of those engaged in it. ‘There is no other work in English which 
treats the subject in a comprehensive way, though not in too 
great deal to be interesting to the general reader. 

The first chapter is a general introduction to the subject. 
After a brief description of stellar variation and an explana- 
ation of the light curve there follows a good account of the 
classification of variable stars. Then we have a comparatively 
full explanation of spectrum analysis, of the different types of 
stellar spectra and of the connection between spectral type and 
type of variation of the star’s light. 

Chapter II. deals with star charts for general use. First, 
there isan account of Argelander’s ( vanometria Nova (1845), 
Heis’s Atlas Calestis Novus (1872), Schurig’s, Klein’s and 
Upton’s Ad/ases, all of which are intended for naked eye use ; 
and then is a full description of the construction and use of the 
great Bonner Durchmusterung, which includes stars to the ninth 
magnitude or a little lower and is intended for telescopic use. 
Numerous historical and personal incidents are given which 
render the chapter very interesting reading. The charts of 
Palisa and Wolf, Chacornac, C. H. F. Peters, and of the Carte 
du Ciel are also briefly referred to. 
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Tn Chapter III. star charts especially adapted for use with 
variables are discussed more minutely, considerable space being 
devoted to Hagen's 4é/as Ste/larum Variabilium. The introdue- 
tion to this work is in Latin and Miss Furness gives a pretty 


complete rendering in Iinglish of the text. Those making use 


of these charts will find this chapter very useful as well as inter- 
esting. Reference is also made to the maps prepared for vari- 
able star observers by the Harvard and Yerkes observatories. 

Chapter IV. deals with catalogues of variable stars. First 
of all the various methods of designating variable stars are 
explained, and then the catalogues issued by the Harvard Obser- t 
vatory aud by Hartwig are explained at length. In conclusion 
an interesting account of the discovery of Mira Ceti, Algol and e 
other well-known variables is given. 

In Chapter V., on stellar magnitude, the manner in which 
the brightness of the stars was indicated by Ptolemy, Bayer, 
Herschel and others is given and then follows an account of the 
way in which the present accepted method of magnitudes arose. i 

Chapter VI. is on visual photometry. Argelander’s method , 
of ‘‘steps” is explained at length with various precautions to be ob- 
served. Then follow descriptions of the polarization photometer, 
Pickering’s meridian photometer and the wedge photometer. 

Chapter VII., which extends to 23 pages, deals with photo- 
graphic photometry. In it the confusing question of the colors 


of stars as related to their brightness and the complications which 


arise in the attempt to measure the brightness photographically 
are discussed, and methods used to bring order out of the chaos 
are given. 


In Chapter VIII. the selenium cell, successfully used by 
Stebbins, and the more recent photo-electric cell are explained. 
The latter is much the more sensitive and some remarkable 
results have been obtained with it, very small variations being de- 
tected by it, but the instrument is still in the experimental stage. 

Chapters IX., X. and XI. explain in detail and with great 
clearness how the light scale in Argelander’s method is formed, 


how the mean light curve of the variable is obtained and how the 
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maxima and minima of the variable are predicted when the 
formula for the variable is known. By means of numerous 
examples these methods are very satisfactorily illustrated, 

Chapter XII deals with eclipsing binaries. In it the system 
of Algol and of 6 Cephei are discussed at some length, with illus- 
trative diagrams. 

Long period variables are taken upin Chapter XIII. The 
main facts regarding them are outlined, with an account of some 
of the new stars, and then a sketch of the observations by 
Argelander, Schonfeld, Heis, Schmidt, Harding, Pogson and 
others is given. 

In Chapter XIV. is a statistical study of variable stars, 
while the fifteenth and last chapter gives twenty pages of inter- 
esting and useful hints for observers. An account of attempts 
made to secure more general observation of variable stars is out- 
lined. In 1891 Pickering issued a circular entitled, I arzadle 
Stars of Long Period, giving directions for making observations, 
and inviting co-operation. Again, in 1906, the same astronomer 
called attention to the desirability of observing stars of long 
period and asked assistance from amateurs. Considerable success 
resulted from these appeals. Finally, in 1911, The American 
Association of Variable Star Observers was formed, which now has 
35 members who, in 1914, contributed over 14,000 observations. 

The author also gives uséful hints to the new recruit, deal- 
ing with, (1) Use of telescope, (2) Time, (3) Identification of 
the variable, (4) Method of recording, and (5) Precautions. 

The author throughout the work shows a good knowledge 
of the history of the subject and continually there is revealed the 
personal touch which comes only from intimate experience of 
the practical side of the matter treated of. The book is well 
illustrated with 14 plates and 36 diagrams. ‘The former include 
illustrations of the various types of spectra, with explanations of 
the significance of the absorption and emission lines. The style 
is clear and the explanations are very lucid and are made quite 
understandable to any one not possessing much technical knowl 
edge. C. A. CHANT. 


NOTES FROM THE METEOROLOGICAL SERVICE 


SUMMARY REPORT OF THE WEATHER IN CANADA Ha 
AucustT, 1916 

Tempcrature.— The temperature was above the average ove 


the Dominion, except in Alberta, Saskatchewan, the greater por- 
tion of Manitoba, and in a few localities on the Nova Scotian , 
coast. In Ontario and Quebec the positive departure was very 
marked, amounting generally to from 3° to 4° and increasing 7 
over a large area of the Peninsula of Ontaria to 6%. The mean ‘ 
temperature of 72° at Toronto, gave the city the warmest Aug- 
ust on record since observations have been taken, which is from 
1840. Inthe Western Provinces the negative departures varied 
from 1° to 4°. 


Precipitation.— There was a very marked lack of rainfall 
throughout the Dominion, except in a few districts, these being 


the Lake Superior region, the extreme northern portions of ; 
Manitoba and Alberta, and at a few points in the southern parts 
of Alberta, Saskatchewan, and very locally at Lake Erie. Brit- 
ish Columbia suffered severely from drought, as did nearly all 
the country from Lake Huron tothe Maritime Provinces. Many 


parts of Manitoba were also very dry. 
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TEMPERATURE 
August 
STATION 
Highest Lowe 
Yukon 
Dawson So 28 


British Columbia 


Atlin 74 33 
Agassiz 05 42 
Barkerville 7b 30 
Kamloops 40 
New Westminster SS 40 
Prince Kupert $5 41 
Vancouver $3 40 
Victoria $6 45 
Weslern Provinces 
Battleford S4 34 
Calgary 85 39 
Edimonton St 32 
Medicine Ilat Go 42 
Minnedosa 9! 34 
Moose Jaw Q2 30 
Oakbank $9 34 
Portage la Prairie 04 40 
Prince Albert S4 30 
Qu’ Appelle So 33 
Regina 87 34 
Saskatoon 83 37 
Souris 93 30 
Switt Current SS 32 
Winnipeg 93 38 
Oniarte 

Agincourt 100 44 
Aurora 95 43 
Bancrott 39 
Barrie 1co 45 
Beatrice 38 
Bloomteld 95 49 
Brantlord 

Chapleau gO 24 
Chatham 102 5! 
Clinton 94 43 
Collingwood a4 41 
Cottam 93 30 
Georgetown 96 45 
Goderich O04 47 
Gravenhurst 

Grimsby 99 46 
Guelph 07 4! 
Haliburton 93 37 
Huntsville 95 42 


FOR AvGusT, 1916 


STATION 


Kenora 
Kinmount 
Kingston 
Kitchener 
London 
Lucknow 
Markdale 
North Gower 
Oshawa 
Ottawa 
Paris 

Parry Sound 
Peterboro’ 
Port Arthur 
Port Burwell 
Port Dover 
Port Stanley 


(Jueensborough 


Ronville 
Southampton 
Sundridge 
Stoneclifte 
Stony Creek 
Toronto 
Uxbridge 
Wallaceburg 
Welland 
White River 
Ouebe 
Father Point 
Montreal 
(Quebec 
Sherbrooke 


Maritime Provinces 


Charlottetown 
Chatham 
Dalhousie 
Fredericton 
Halifax 
Moncton 

St. John 
Sussex 
Sydney 
Yarmouth 


August 


Highest 


Lowes! 


4 
j 
st 
| 87 39 
35 
47 
j 
99 43 
99 45 
93 40 
97 42 
g6 40 
93 406 
94 40 
100 30 
gs 44 
99 4! 
$4 38 
g2 45 
so 47 
97 38 
94 42 
ol 40 
| 96 42 
100 45 
95 40 
a0 42 
76 40 
: go 24 
93 4! ‘ 
SS 44 
92 54 
hie) 47 
88 45 
S2 46 
94 42 
$7 45 
94 38 
44 
39 
so 47 
88 44 
79 42 
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MAGNETIC OBSERVATIONS 

Jury, 1916 

During the month of July the magnetic forces except during 

the last week were more or less disturbed. The most pro- 
nounced disturbances occurred on the Ist, 8th and 9th. That of 
the Ist began during the afternoon of June 30 with a gradual 
increase of both H and Z and very slight changes in D. At 
185 30™ the larger movements set in with a sudden increase of H 
of 103y and of Z of 2ly and a decrease of Westerly D of about 3’. 
Between 19" and 20> the amplitudes were 173y, 105y and 54’ for 


H, Z, D respectively. From 6" of July 1 to 7" H and Z were 
both continuously much below normal and D more west than 
usual, after which the forces gradually became quiet again. 

The magnetic storm of the 8th and 9th commenced about 
noon of the 8th. H and Z gradually increased until at 16% 30™ 
HWiewas 504y and Z 185y above their normal positions and then E 
slowly decreased until 25 20™ of the 8 when H reached 225y and 
Z 211y below normal, finally returning to normal about noon of 
the 9th. In D, departures from normal were for the most part 
small in amplitude and changes slow in occurrence, however, at 
165 30™ of the 8th D changed through 46’ and again at 2" of the 
9th through 45’. 

At very few places aurorze were recorded on the Ist and 8th. 


| July, 1916 D. West Il Z I 
o ‘ ‘ 
Mean of Month 6 32°99 O'F§988 0°58520 74 43°2 
Maximum 7 00'2 O'16281 | 0°58709 
Date of Maximum 9 Ss 8 : 
Minimum 6 0715784 0758306 
Date of Minimum 8 1 9 4 
Monthly Range O 54°! 0'00497 0°00403 
Mean Daily From hourly readings O 0°'00054 | 0°00024 
Amplitude (From means of extremes O 23'0, O'OOIO! 


and Z are expressed in C.G.S. units. 


All results are reduced to International Magnetic Standard. 


W. E. W. J. 
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EARTHQUAKE RECORDS BY THE MILNE SEISMOGRAPH 
TORONTO 


SIR FREDERIC STUPART, DIRECTOR. 


PLT. = Preliminary Tremors, L.W. = Large Waves. A.C. = Air Currents. 


Time is Greenwich Civil Mean Time, 0 or 24 bh = midnight, 


No. Date P.T. |S. Comm. L.W. Max. End = Max. Remarks 
1916 Comm. Comm. Amp. 
h om h m h m h m h m mm. 
3 47°7 AG. |o°2 
1617, 3 2 41°5 A.C. 
1615 * 3 9g 14°7? A.C 
13 28°8?) 
1619 3 13 30°4 
s6ac' ** 3 14 4°8 AC. | 
1621 ** 3 j2a | A.C. 
1622; 6 1g 50°9 A.C. 
3623) 16 7 44°4 7 48°§ | 0°3 | 
1624 18 1 30°0 44°8 0°05 
8625) ** 325 10 10 §°5 40°O Possibly two 
1626, ** 25 12 29°3 12 36°5 |0°05 [quakes, one dist- 
1627, 26 10° 38*3 | o-2 [ant 
1628 27 23 ALC. | | 
1629 28 645°8 © 57's } 7 26°9 7 43°9 10 21°g 1°5 Marked quake, 
[prolonged _ S. 
1630 30 15 38°5 A.C. waves. 
‘ 


Period of boom 18 seconds. Pillar inclination 1 mm. = o”*50. 


‘ 
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VICTORIA, B. C. 


F. N. DENISON, SUPERINTENDENT. 


No. | Max. Ead me Remarks 
h m h mih m hm ihm mm. 
161gAug. 3) 1 43°52 147°5 15374 | 1 §6°9 2 08°3? To 2,410 km. 
1620; ** 3) 209°4? 212°4| 2 26°9 311°4 O'9 1,740km. 
1621, * 3) 346°5! 350°5 357°4 | 407°8 2,4:0km. 
1622; 3 g 15°8? ; g 16°2 ol 
1623) 3) 13 46°0?13 49°0 13 53°0 §3°9 1,730 km, 
1624) ** 3) 14 25°22 14 25°2 (14 26°2 14 33°1 | 0°4 
1625) “ 3 22 06°g? 12°4 22 17°4 | 
1626, 6) 19 44 7219 46°2?19 47°7? 19 48°7 19 53°1 2820km. 
1627) 16) 7 50°4 7 52°47 55°9 
1628} * 18 1 38°O? I I 43° I 45°70! 49°O O°2 21,740 km. 
1629) ** 25) 9g §6°3? 10 04°8 10 07°3,12 18'20°5 May be two quakes 
1630, 26 11 13°8 11 ory lone being distant. 
1631, 28, 7 02°77 7 14°67 26°0? | 7 44°2) g 26°0 Formosa Island. 


Boom period 18 seconds. Pillar inclination 1 mm. = 0°54 
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ASTRONOMICAL NOTES 


THe ROTATIONAL MOTION OF THE ORION NEBULA.—-A 
resume of the results of the new application of the ‘‘ Method of 
interferences ’’ to the study of the Orion Nebula may be found 
interesting, The method has been applied by the astronomers 
Buisson, Fabry and Bourget. By its means the radial velocity 
of various parts of the nebula can be measured. The line H 
gamma in the spectrum has been specially chosen for examina- 
tion, because it exists also in the spectrum of the nebula. The 
position of this line was compared with that of its comparison 
spectrum in the laboratory. It has thus been found that the 
radial velocity of the nebula varies from point to point, and on 
an average it is about 9 miles per second. The region surround- 
ing the Trapezium rotates in an almost opposite direction to that 
of our sun. And in general it may be said that whilst the outer 
Sp. region recedes from us at about 3 miles a second, the Sf. 
region approaches us at about the same rate. It can be readily 
gathered from the above statements that its rotational movement 
is very irregular. It may be described very roughly as rotating 
from S.E. to N.W. Further, both the atomic weight and the 
temperature of the nebula can be found by this same method. 
Renandot affirms that the two ultra-violet lines are produced by 
an unknown element of an atomic weight which agrees very 
closely with the theoretical value of the atomic weight of nebu- 
lium as given by Nicholson. The strong green line (which is so 
marked a feature of this nebula) is, however, due to an element 
whose atomic weight is considerably less. The temperature of 
the nebula could not be less than fifteen thousand degrees centi- 
grade.—ReEv. A. C. Ripspa.e, The Journal of the Royal Astro- 
nomical Society of India, for April, May and June, 1916, 

A Simple METHOD FOR DETERMINING THE COLOR OF A 
STark.—With suitable precautions the ratio of the exposure times 
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necessary for the blue and yellow light of a star to produce 
photographic images of the same size is a reliable measure of the 
star's color. The precision is sufficient for even a single photo- 
graph to show the greater redness of stars of high luminosity, 
spectral type remaining the same.— FREDERICK H. SEARES, in 
Publications of the Pacific, August-October, 1916. 


GRAVITATION. — The Newtonian constant of gravitation G, 
expressed in absolute measure represents in dynes the attraction 
of two particles each of the mass of one gramme and distant by 
one centimetre. Knowing this we can easily determine the 
attraction of any two spherical bodies, assumed of uniform den- 
sity, with their centres at any chosen distance. 

The attraction between two spheres, each weighing a gramme 
(15°432 grains), with centres one centimetre (0°394 inch) apart, 
is equal to a litte more than one thousand-millionth part of the 
weight of one grain. 

Two spheres of platinum 10°31 inches radius, each weighing 
1°593 tons, placed in contact, attract with a force of only one 
grain weight. Two spheres, each weighing one pound, with 
centres one foot apart, attract with a force of 14,311,450 of a 
grain weight. 

Two spheres, each weighing 409,492 tons, with centres one 
mile apart, attract with a force equal to the weight of one pound. 
If made of platinum, the radius of each sphere would be nearly 
55 feet. These examples show how feeble is the pull between 
bodies of what may be called ordinary dimensions. 

We may easily deduce from experiments on the leaden 
spheres, etc., that the attraction of a sphere of water, with radius 
of 1 foot, for a particle of the mass of one pound upon its surface, 
would be 116,488 of a grain weight. Now the attraction of a 
sphere for a body on its surface increases directly as the radius 
of the sphere. If we take the known radius of the earth as equal 
to 20,902,100 feet, then the attraction of a sphere of water of the 
size of the earth for a mass of one pound on its surface is 1,268 


grains weight. But we know that actually the weight of a pound 
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13 7,000 grains, so that the earth's density is greater than that of 
water in the ratio of 7,009 to 1,268, or as 5°522 to 1, in practical 
agreement with Boys’s value. 

Really the determination of G and that of D constitute the 
same problem. If we know the one wecan find the other, because 
we know the size of the earth, the weight of bodies, and the 
acceleration due to gravity at the surface of the earth. 

Using his value of the density, Boys represents the total 
weight of the earth in tons as 5,882,064, followed by 15 ciphers, 
or, in very round numbers, as six-thousand trillions, 

It is usually stated that gravitation is propagated instantane. 
ously, or nearly so, and, at any rate, with a velocity enormously 
transcending that of light. Otherwise, it has been held that 
there would be a sort of gravitational aberration, the attraction 
between the sun and a planet not being in the direct line joining 
them. This would bring about resuits that would easily be 
observed, but of which we have no evidence. 

Professor Eddington, on the contrary, holds that there is no 
necessity for this extreme rapidity, and that, so far as first order 
terms are concerned, the attraction takes place along the line 
joining the actual positions of the two bodies.—C. T. Wurr- 
MELL, F.R.A.S., Journal and Transactions, Leeds Astronomical 
Society, No. 25. 


NOTES ON STELLAR CLUSTER.— The investigation of magni- 
tudes in clusters, reported on for Messier 1} a year ago, has been 
extended to six additional globular systems. For Messier 3, 5, 
and 15 a study of the relation between color index and magnitude 
shows that the brighter stars in all of these clusters are reddes 
than those of the 15th and 16th magnitude, a result confirming 
that obtained for Messier 15. Preliminary results for Messier 4, 
9, and 14 also agree in showing the decrease of color with bright- 
ness. The absence of light-scattering material in space is veri- 
fied by the new data. In Messier ‘) some new variable stars have 
been found. The variables in Messier 5 are found to be similar 


in color to the isolated cluster-type variables, which they re- 
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semble in range and other peculiarities of light variation.—-HAR- 
LOW SHAPLEY, in Publications of the Pacific, August October, 1916. 


THE MOVEMENT OF THE EARTH'S PoLe.— More than a 
century ago it was shown by the mathematician Euler that if the 
axis round which the earth was rotating were not coincident with 4 
the axis of figure, which latter in the case of a spheroidally flat- 
tened earth is the shortest axis that can be drawn, the axis of , 
rotation will revolve about the axis of figure in a period which, 
upon certain assumptions, can be precisely predicted. The time 
of one revolution of the pole of rotation around the pole of figure q 
depends only upon the shape and degree of elasticity of the earth. 
In Euler's days the supposition that the solid earth had any 
appreciable elasticity was so far outside the range of experience 
that it was not considered by him. He calculated the period of 
the polar rotation on the assumption that the earth was perfectly 
rigid, and showed that this period would be about 305 days. 

If we determine the latitude of a point on the earth’s sur- 
face by observations of the stars, we are in effect measuring the 
angular distance between the axis of rotation of the earth and . 
the vertical line, or line through the zenith, at the point of obser- 
vation, If, now, this axis of rotation moves, the observed lati- 
tude of the place will change, and if we prolong the observations 
over a sufficient time, we ought to find that this observed lati- 
tude fluctuates backwards and forwards about a mean value with 
the same periodicity as that in which the earth’s pole of rotation 
moves round the pole of figure. 


As regards an annual period, we should now prefer to say _ 
that, while there are doubtless seasonal transfers of material upon ‘7 
the earth, such as the accumulation and melting of Arctic ice, 
which may produce a movement of the pole with an approach to 
a yearly periodicity, the part of the movement due to a true ; 
annual period is very small, and is quite masked by large irregu- 
lar disturbances. We shall be on safe ground if we say that the 
observed polar motion is compounded of a precessional rotation 


in a period of something very near 428 davs at an average dis- 
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tance of 20 ft. from the mean pole, with an irregular movement 
superimposed on it; this irregular movement having sometimes 
the effect of modifying the rate of precessional rotation and some- 
times of changing its amplitude—thatisto say, altering the dis- 
tance between the pole of rotation and the mean pole — according 
as it is acting parallel to, perpendicular to, or at any intermediate 
angle to the direction of the precessional rotation, 

While it is thus to Chandler that the credit of discovering 
the 428 day period should be ascribed, it is to Kustner that we 
owe the first real proof that there is an actual variation in the 
latitude of a point upon the earth. 

Of these the transfer of ice is the largest factor and is proba. 
bly the one to which most of the irregular polar movement may 
be ascribed. An earthquake, even of gigantic dimensions, would 
have an almost negligible effect. The late Professor Milne esti 
mated that a very large earthquake might displace ten million 
cubic miles of earth through a distance of 10 ft. horizontally or 
vertically. Such a vast cataclysm would only change the posi- 
tion of the pole by a few inches. 

In conclusion it will be an act of natural curiosity to inquire 
whether there is any evidence of the amplitude of these polar 
wanderings having been greater in past times than at present, and 
whether there is any liklihood of their being greater in the future. 
To both these questions the answer is ‘‘No.’’ The axis of rota- 
tion is always kept near the axis of figure by internal friction, 
aud it would require a large change in the distribution of mass 
to move the axis of figure very far. 

As regards the future, the probabilities point stili more 
strongly in the same direction. Each shrinkage of the earth, 
whatever its immediate effect on the position of the axis of rota- 
tion may be, tends ultimately to bring it nearer to the axis of 
figure or principal axis of inertia, and therefore tends to reduce 
the average amplitude of the polar path. The distance of the 
pole of rotation from the mean pole will therefore gradually de- 
crease as the world grows older, while at the same time, as the 
earth cools and becomes less elastic and more rigid, the rate of 
rotation will quicken.—Cow. E. H. Hits, Nafwre, August 24, 


1916. j. B.C. 
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NOTES AND QUERIES 


Communications are Invited, Especially from Amateurs. The Editor will try to 
Secure Answers to Queries. 


GREAT AURORAL DISPLAYS 


Several fine auroral displays have been seen during recent 
months but, undoubtedly, the most remarkable was that of the 
evening of August 26. 

Mr. H. B. Collier, of Viking, Alberta, (Lat. 538° N.) sends 
the following : 

The sun had barely disappeared below the western horizon 
on the evening of August 26, when several streamers of the 
aurora made their appearance, dancing about in great glee, 
evidently at being allowed to disport themselves in the bright 
twilight, so bright, indeed, as to be considered ‘‘ daytime’’. As 
darkness approached, the streamers increased in numbers, with 
consequent augmentation of activity. 

At eleven o'clock the aurora attained the unusual form 
which appears to me worthy of report, in the hope that this 
phase may assist competent investigators in arriving at proper 
conclusions. Like the ribs of an umbrella, streamers of count- 
less numbers covered the entire sky, from the horizon to the 
zenith. ‘The streaks of light were more or less broken, but not 
sufficiently to destroy the continuity. A patchy appearance was 
thus given the entire sky, though the movements were so rapid 
as to convey to the eye the cinema effect. Taken as a whole, 
and considering the fact that the sun was now almost antipodean, 
one could very well conclude that the rays of light emanated 
from that body and pouring over the earth were refracted until 
they concentrated in our zenith. 

The strange formation was sufficiently noteworthy but the 
pulsations or surgings were to me more remarkable in view of 
the fact that they had as their chief source the southeast. For 
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a long period I watched these activities, endeavoring io arrive at 
some explanation of this southerly demonstration, butinvain. It 
was not that the light was any brighter there, for the entire dome 
was equally bright, and about equally covered with the rays ; it 
was the continuous surging of the waves in this particular direc- 
tion, beginning at a point not over ten degrees from the horizon. 


Mr. J. P. Henderson, at Baysville, Muskoka, (Lat. 45° 10’ 
N.) sends the following note: 


For some time before and some time after 9.30 p.m. the 
central part was almost overhead, being about 10° N. and 
slightly east of Vega. At this place there was a central zone 
from which the fluttering streamers seemed to radiate. They 
appeared as great flames flashing over the sky licking up the air, 
just as fire in a grate will catch at smoke issuing from a stick, 
then fail, then catch again. The pattern overhead was continu- 
ally changing and flashing. Sometimes very sharp and pro 
nounced points or edges would appear for a few seconds, over 
the background of stars. 


At the north continued a somewhat permanent form of arc 
aurora, such as is seen here many nights, only more beautiful 
and waving like a curtain, often with loose ends. 

The whole of the sky was covered most of the time by the 
flickering fires, white or slightly greenish in color against the 
sky background, extending down south of us to within 5 or 10 
degrees of the horizon. No sound was heard. 

A few clouds in the N. and N.W. showed clearly outlined 
against the bright auroral background. ‘Two or three of these 
were sharply edged and were unmistakably far this side of the 
aurora although about 20° abov2 the horizon and probably many 
miles distant. 


The present writer was at Go Home Bay (on the east coast 
of Georgian Bay, Lat. 45° N.), and made the following notes : 

To the south was an auroral are about 10° in width and 20° 
or less above the horizon, with the usual dark segment beneath. 
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Streamers from the upper edge of this are and from all other 
portions of the horizon were shooting upwards towards the 
zenith, near Lyra — not the magnetic zenith. 

The display was seen soon after 8 p.m. and continued for 
some hours, though the arc at the south was no} seen all the time. 
Overhead the streamers sometimes simply seemed to meet in a 
point. At other times a white auroral cloud was there, and at one 
time a dark stratus, apparently a characteristic attendant on auro- 
ral displays, was at the zenith, like a dark riftin the sky. The 
color was the usual greenish-white, but near the horizon the tone 
was warmer, yellowish or orange, but not crimson. 

I learn that the display was seen as far south as Virginia. 

Dr. John Satterly, a colleague of the writer at the Uni- 
versity of Toronto, observed the display of August 26 and one 
two days later, at Jackson’s Point on Lake Simcoe. He made 
notes at the time and kindly furnishes the following interesting 
account : 

AuGust 29, 1916.— For the past few nights we have been 
favoured here with the Northern Lights. On Saturday last 
(August 26) there was a brilliant display. The whole northern 
sky from the horizon to the zenith was illuminated for some 
hours. On the horizon there was a strong yellowish glow from 
which streams radiated and travelled across the sky just like 
searchlights. Arcs of light encircled the zenith and in the 
middle altitudes band and patches of colour flickered and 
throbbed. 

But the interesting thing happened on Monday night (Aug- 
ust 28). The usual Northern Lights were feeble, but at half 
past ten there grew in the sky an immense arc or ribbon of light 
— practically a complete semicircle — stretching from a point on 
the horizon practically due east nearly up to the zenith, but a 
little to the south of it, and passing down to practically the west- 
ern point of the horizon. Throngs of people gathered to see it 
and according to their account the like was never seen before. 

It was a fairly uniform band of light of about the same 


width as the rainbow. Its definiteness was surprising, there was 
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very little fading away at the edges ; it was as if a paint brush 
had been drawn across the sky. ‘The stars were shining brightly 
at the time (new moon had occurred just tafter noon) and I was 
curious enough to trace the path of the riband of light through 
the constellations. In the east it rose some degrees south of 
Jupiter, threaded diagonally the great square of Pegasus, cut 
right across Cygnus between the foot and the arm of the cross, 
passed close to Vega and dipped down to the western horizon 
through Hercules. 

For about an hour it arched the skv and during that time it 
was noticeably fixed relative to the earth, for some of the stars 
as they got higher in the east crossed it from the northern or 
convex side to the other side. For example, at half past ten 
o'clock y Pegasi was to the north of the streak and as the time 
went on it crossed the band, followed towards the end of the time 
by B Pegasi. 

Occasionally a little curtain effect (so prominent in the 
higher lights of an ordinary auroral display) was seen near the 
zenith and after half an hour or so the portion of the riband at 
the zenith was severed into four or five diamond or lozenge- 
shaped patches of light like huge nebula. All these patches 
pointed approximately southeast. The Milky Way was shining 
brightly at the time and the new apparition intersected this at an 
angle of about seventy degrees. The intersection occurred very 
nearly at the zenith and as the Cross of Cygnus was situated at 
the intersection the effect was very striking ; the whole heavens 
appeared to be intersected from horizon through zenith to horizon 
by a huge cross of light with the cross of Cygnus shining right 
above. The new phenomenon was, however, much brighter 
than the Milky Way and also narrower and, as I said before, 
very definite and uniform in width, 

At about a quarter past eleven the western half began to 
fade, gradually disappearing from the horizon up to the zenith. 
Finally at half past eleven the eastern half also vanished, leaving 
the Milky Way and the rest of the stars in full possession of 
the sky. 
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This riband of light differed from the usual Northern Lights 
chiefly in its definiteness, fixity and position. As far as I could 
tell no part of it was in the northern half of the sky. 

Nore ADDED SEPTEMBER 26TH :— 

Upon enquiry (see Nature) I find that Mr. Denning, of 
Bristol, England, saw bright auroral displays early on Sunday 
morning, August 27th. His times agreed very well with the 
times of the Saturday night display at Jackson’s Point. He, 
however, makes no mention of Monday’s occurrence. 

Mr. Jackson of the Meteorological Office, Toronto, tells me 
that there was quite a magnetic storm on Saturday night, the 
total range of motion of the declination needle extending over 
three degrees. On Monday night the needle was fairly quiet, 
the maximum movement being cnly about cighteen minutes, 
about an average daily occurrence. 


SPECTRUM OF NEBULA ABOUT p OPHIUCHI 


Further interesting information regarding the connection 
between a star and the nebula surrounding it is contained in 
Bulletin 75 of the Lowell Observatory. Dr. V. M. Slipher on 
the nights of June 29, 30, July 1, 2, 3, 4, 1916, photographed, 
with a single-prism spectroscope of high power, the spectrum 
of the nebula about p Ophiuchi. The total length of exposure 
was twenty hours. The light of the star entered the slit and its 
spectrum appears on the plate, with a faint spectrum at either 
side, attributed to the nebula. The nebular spectrum resembles 
and, so far as can be judged, is a duplicate of the spectrum of 
the star, No traces were present of the bright lines character- 
istic of the gaseous nebule, although owing to the concentration 
of its light in a few lines the spectrum of such a nebula would 
photograph in much less time than that required for a nebula 
whose spectrum is continuous. 

The indications are that this nebula is shining by reflected 
light as was found by Dr. Slipher to be true of the nebula in the 


Pleiades. In both these regions of the sky faint stars are con- 
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spicuously deficient in numbers. The type of spectrum con- 
forms to the view that the scarcity of stars in these and certain 
other regions is due to light absorption of nebulz which may 
otherwise be invisible. 
VISIBILITY OF THE STARS IN DAYLIGHT 


The belief that the stars can be seen in the daytime if 


viewed from the bottom of a deep well has existed from the 
earliest times and, assuming that such is the case, reasons for it 
have been given by A-ago and, i believe, others. The subject 
is referred to in an interesting way in a recent number of the 
Scientific American, as follows :— : 

The belief that the stars may be seen in daylight from the bottom of a deep 
well, shaft or tall chimney is a very old one. lis wide currency is, perhaps, due 
to the fact that it is found in the works of Aristotle, whose authority was regarded 
as final on all subjects for so many centuries. One of the first scientific men to 
iavestigate the correctness of this idea was Humboldt, who spent a great deal of 
time in mines himse!f, and also questioned miners in various parts of the world, 
without finding the slightest evidence that the stars are ever visible by day from 
the bottom of mine-shafts. Rev. W. F. A. Ellison discusses this subject incident- 
ally in a recent paper in the Journal of the British Astronomical Association, and 
declares the idea to be a myth. The invisibility of the stars in the daytime 1s due 
to the glare of the atmosphere illuminated by the sun’s rays, and there is no reason 
why a shaft or chimney should sensibly diminish this glare. Vhe author proceeds 
to consider the question of the visibility of stars and planets throngh the telescope 
in the daylight. This varies a good deal with the color. Red or yellow stars are 
much more easily seen than white ones, The telescope needs to be very accurately 
focussed ; otherwise even a very bright star will lose itself hoplessly against a day- 
light field. Of the planets, Venus and Mercury are, as is well known, better 
observed in daylight than in darkness, In general, planets are much less visible 
in daylight than stars, as the telescope diminishes the brightness of the planet’s 
disc as well as of the sky, and hence does not heighten the contrast as in the case 
ofa star, Saturn is hardly visible by day in a 5-inch telescope. W. I. Steaven- 
son, ina note on Mr, Ellison's paper, states that the faintest star he has ever been 
able to see in sunshine with a 3-inch telescope was the companion of ¢ Bootis, 
magnitude 6°5, which was seen two hours before sunset, 

At the recent meeting of the American Astronomical Society 
Professor H. N. Russell and others reported observations, with 
the naked eye, of Jupiter when the sun was 10° or more above 
the horizon. & <. 
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